Environmental Enrichment Improves Behavioral Abnormalities in a Mouse Model of Angelman Syndrome.
Angelman syndrome (AS) is a neurodevelopmental disorder largely caused by the loss of function of maternally inherited UBE3A. UBE3A-maternal deficient mice (AS mice) exhibit many typical features of AS including cognitive and motor deficits but the underlying mechanism of these behavioral abnormalities is poorly understood. Here, we demonstrate that rearing of AS mice in the enriched environment for prolonged period significantly improved their cognitive and motor dysfunction. Enriched environment also restored elevated serum corticosterone level and reduced anxiety-like behaviors in these mice. Biochemical analysis further revealed restoration of altered levels of brain-derived neurotrophic factor, glucocorticoid receptor, and phoshphorylated calcium/calmodulin-dependent protein kinase IIα in the hippocampus of AS mice maintained in the enriched environment. Enriched environment also significantly increased the number of parvalbumin-positive GABAergic interneuron in the hippocampus and basolateral amygdala of AS mice. These results indicate potential beneficial effect of enriched environment in the reversal of AS phenotype.